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5-Amino-7 -aryl-6-cyano-3-substituted-thiazolo[ 4, 5-b ]-2, 3,
4, 7-tetrahydropyridine-2-thione 3 and 7-aryl-6-cyano-3-
substituted-2-thioxo-thiazolo[4,5-b]-2, 3, 4, 5, 6,7-hexahydro
pyridin-5-one 4 have been prepared by Michael addition
between a,~-unsaturated ketones 2 and malononitrile /ethyl
cyanoacetate in the presence of excess ammonium acetate. The
insecticidal activity against S. litura and T. urticeae of the title
compounds have been screened.
Rhodanine derivatives are associated with diverse
biological activities like fungicidal", bactericidal",
antimalarial" and antispasmodics. Similarly the
biocidal performance of pyridine" and
cyanopyridines 7-9 are well documented. Guided by
these observations and in continuation of our
earlier workJO,l1 on fused heterocyclic system, we
synthesised the title compounds having rhodanine
fused with cyanopyridine or cyanopyridone as
heterocyclic nuclei in a single molecule.
The required rhodanines 1 were prepared
following the method of Sahoo et at with some
modifications. Condensation of these rhodanines 1
with aromatic aldehydes under Knoevenagal
conditions furnished the corresponding arylidenes
2 having a,~-unsaturated carbonyl function which
have been used as a component of Michael
addition. These arylideno rhodanines 2 when
condensed with an equimolar ratio of malononitrile
or ethyl cyanoacetate in the presence of excess
ammonium acetate afforded the title compounds 3
and 4, respectively. The reaction involves first, the
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nucleophilic attack by the methylene groups of
malononitrile or ethyl cyanoacetate at the
~-carbon atom of the a,~-unsaturated carbonyl
function leading to the Michael type adducts which
undergo cyclodehydration to give thiazolopyri-
dines 3 and thiazolopyridones 4 (Scheme I,
Table 1).
Insecticidal Activity
Out of the synthesised compounds, only
compounds 3a, 3b, 3c, 3e, 3h, 3j, 31, 3m, 3p, 3r,
4a, 4b, 4c, 4e, 4~, 4j, 41, 4m and 4p were
examined for their insecticidal activity against two
insects viz. Spodoptera litura and Tetranychus
utriceae by leaf dipping methodl2 at 500 ppm, and
is recorded in Table II. After 48 hr, % mortality
was calculated using the following formula:
No. of dead insects
Mortality (%) = X 100
No. of insects released
The compounds 3b, 3j, 31, 3p, 4b, 41 and 4p
showed moderate to good activity (Table II). All
the tested compounds showed lower activity as
compared to the standard insecticide Propoxure.
From the insecticidal data, it is clear that the
combination of chloro atom at position-4 of the
phenyl ring with methoxy group at same position
of another phenyl ring (Compd No 31 ) works
better than any other combinations. In general, the
presence of chloro substituents at either position in
phenyl ring imparts better insecticidal activity of
this series of compounds.
Experimental Section
Melting points are taken in open capillaries and
are uncorrected. IR spectra were recorded in KBr
on PE 781 IR spectrophotometer (vrnax in cm'"); IH
NMR spectra in CDCh on a Varian EM 390-CW
NMR .Spectrometer at 90 MHz using TMS as
internal reference (chemical shifts in 8, ppm) and
mass spectra on a Finnigan MAT· 8230 Mass
Spectrometer.
5-( 4-Methoxybenzylidene)-3- (2-methylphen-
yl)-2-thioxothiazolidin-4-one 2h. A mixture of 3-
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Scheme I
(2-methylphenyl)-2-thioxothiazolidin-4-one 1(2.23
g, 0.01 mole), 4-methoxybenzaldehyde (1.36 g,
0.01 mole) and fused sodium acetate (1.23 g, 0.015
mole) in glacial acetic acid (25 mL) was refluxed
for 3 hr. The mixture was cooled and poured in to
cold water. The resulting solid thus obtained was
filtered, washed with water, dried and crystallised
from aq. ethanol to furnish pure 2h, yield 70%,
m.p. 155°C; IR (KBr): 1661 (-CH=CH-C=O),
125?(C-S-C), 1180 (C=S); IH NMR (CDCh): 0
2.13 (s, 3H, CH3), 3.83 (s, 3H, OCH3), 6.87-7.7
(m, 9H, Ar H & CH).
NOTES 1071
Table I-Physical data of Compounds 2-4
Compd R RI m.p. Yield Mol. Found/(CaJc) %
No °C (%) formula C H N
2a C6HS 4-OCH) 155 90 C17HnN02S2 62.6 4.2 4.1
(62.4 4.0 4.3)
2b C6HS 4-CI 1"82 95 CI6HI~OS2CI 57.9 3.1 4.3
(58.0 3.0 4.2)
2c C6HS 4-F 115 63 CI~HIONOS2F 60.7 3.3 4.6
(60.9 3.2 4.2)
2d C6HS 3-N02 120 59 CI6HION2O)S2 56.0 2.8 8.3
(56.1 2.9 8.2)
2e C6HS 3,4-(OCH)2 138 85 C18H1SNO)S2 60.7 4.4 4.1
(60.5 4.2 3.9)
2f C6HS 4-N(CH)2 160 62 CIsHI6NPS2 63.8 4.5 8.5
(63.5 4.7 8.2)
2g 2-CH)C6H4 2-CI 95 67 C17H12NOS2CI 59.3 3.8 4.1
(59.1 3.5 4.0)
2b 2-CH)C6H4 4-0CH) 170 70 C18HISN02S2 63.1 4.6 4.3
(63.3 4.4 4.1)
2i 4-CH)C6H4 2-CI 118 80 C17HI2NOS2CI 59.2 3.7 4.2
(59.1 3.5 4.0)
2j 4-CH)C6H4 4-CI 182 92 C17H12NOS2CI 59.4 3.4 3.8
(59.1 3.5 4.0)
2k 4-0CH)C6H4 2-C1 148 79 CI9HI2N02S2C1 56.4 3.4 3.8
(56.5 3) 3.9)
21 4-0CH)C6H4 4-CI 195 74 C17HI2N02S2CI 56.6 3.5 3.9
(56.5 3.3 3.9)
2m 4-0CH)C6H4 4-0CH) 178 98 C1SH1SNO)S2 60.3 4.4 4.0
(60.5 4.2 3.9)
20 C6HsCH2 H 70 59 C17HnNOS2 65.7 4.4 4.6
(65.6 4.2 4.5)
20 C6HsCH2 2-CI 82 59 C17HI2NOS2CI 59.3 3.8 3.9
(59.1 3.5 4.0)
2p C6HsCH2 4-CI 145 73 C17H12NOS2CI 59.4 3.7 4.2
(59.1 3.5 4.0)
2q C6HsCH2 4-F 125 94 C17H12NOS2F 62.1 3.7 4.5
(62.0 3.6 4.3)
2r C6HsCH2 4-0CH) 135 57 CisHISN02S2 63.5 4.7 4.3
(63.3 4.4 4.1)
2s C6HsCH2 3-N02 170 72 C17HI2N2O)S2 57.5 3.6 7.9
(57.3 3.4 7.8)
2t C6H6CH2 3,4- (OCH)2 155 67 CI9H17NO)S2 61.3 4.8 3.9
(6\.5 4.6 3.8)
2u C6HsCH2 4-N(CH)2 155 74 CI9HISN20S2 64.7 5.3 7.6
(64.4 5.1 7.9)
3a C6HS 4-0CH) 140 90 C2Jil6N40S2 61.3 4.0 14.5
(6\,2 4.1 14.3)
3b C6HS 4-CI 125 73 CI9HnN4S2CI 57.5 3.2 14.2
(57.6 3.3 14.1)
3c C6HS 4-F 75 66 CI9HnN4S2F 60.3 3.5 14.8
(60.0 3.4 14.7)
3d C6HS 3-N02 110 ·70 CI9HnNs 02S2 56.2 3.4 17.3
(56.0 3.2 17.2)
3e C6HS 3,4- (OCH)2 70 75 C21HISN402S2 59.8 4.1 13.3
(59.7 4.3 13.1)
3f C6HS 4-N(CH)2 1"35 73 C21HI9NsS2 62.3 4.9 17.6
(62.2 4.8 17.4)
Contd
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Table I-Physical data of Compounds 2-4-Conld
Compd R R' m.p. Yield Mol. Found (Calc) %
No °C (%) formula C H N
3g 2-CH3C6H4 2-CI 100 46 C2oH,sN4S2CI 58.7 3.9 13.8
(58.5 3.7 13.7)
3h 2-CH3C6H4 4-0CH3 115 78 C21HISNPS2 62.3 4.6 13.9
(62.1 4.4 13.8)
3i 4-CH3C6H4 2-CI 78 57 C2oH,sN4S2CI 58.7 3.9 13.6
(58.5 3.7 13.7)
3j 4-CH3C6H4 4-CI 60 61 C2oH,sN4S2CI 58.4 3.9 13.9
(58.5 3.7 13.7)
3k 4-0CH3C6H4 2-CI 125 67 C2oH,sNPS2CI 56.6 3.7 13.2
(56.3 3.5 13.1)
31 4-0CH3C6H4 4-CI 102 70 C2oH,sN40S2CI 56.3 3.6 13.2
(56.3 3.5 13.1)
3m 4-0CH3C6H4 4-0CH3 95 50 C2oH1SN•02S2 59.6 4.2 13.2
(59.7 4.3 13.3)
3n C6HsCH2 H 100 67 C2oH16N•S2 63.6 4.2 14.8
(63.8 4.3 14.9)
30 C6HsCH2 2-CI 120 70 C2oH,sN4S2CI 5~.6 3.8 13.7
(58.5 3.6 13.6)
3p C6HsCH2 4-CI 80 70 C2oH,sN.S2CI 58.4 3.8 13.9
(58.5 3.6 13.6)
3q C6HsCH2 4-F 60 90 C2oHISN•S2F 60.7 3.7 14.4
(60.9 3.8 14.2)
3r C6HsCH2 4-0CH3 55 67 C2IHISN.OS2 62.3 4.2 13.7
(62.1 4.4 13.8)
3s C6HsCH2 3-N02 110 70 C20HISNSO2 S2 57.2 3.8 16.7
(57.0 3.6 16.6)
3t C6HsCH2 3,4-(OCH3)2 130 79 C22H20N.02S2 60.4 4.8 12.9
(60.5 4.6 12.8)
3u C6HsCH2 4-N(CH3)2 130 50 C22H2INsS2 63.2 5.1 16.5
(63.0 5.0 16.7)
4a C6HS 4-OCH3 115 67 C2oHI4N302S2 61.4 3.8 10.8
(61.4 3.7 10.7)
4b C6HS 4-CI 105 63 CI9HIIN30S2CI 57.8 2.6 10.4
(57.5 2.8 10.6)
4c C6HS 4-F 50 90 CI9HIIN30S2F 60.1 2.7 11.1
(60.0 2.9 11.1)
4d C6HS 3-N02 55 70 CI~IIN. 03S2 56.2 2.8 13.8
(56.0 2.7 13.8)
4e C6HS 3,4- (OCH3)2 70 54 C21HI6N303S2 59.8 3.8 10.1
(59.7 3.8 10.0)
4f C6HS 4-N(CH3)2 190 64 C2IH17N.OS2 62.3 4.3 13.9
(62.2 4.2 13.8)
4g 2-CH3C6H• 2-CI 95 59 C2oH13N30S2CI 58.6 3.2 10.4
(58.5 3.2 10.2)
4h 2-CH3C6H• 4-0CH3 118 55 C21HI6N302S2 62.1 3.8 10.4
(62.1 3.9 10.3)
4i 4-CH3C6H4 2-CI 85 60 C2oH13N30S2CI 58.8 3.4 10.4
(58.5 3.3 10.2)
4j 4-CH3C6H• 4-CI 85 70 C2oH13N30S2CI 58.6 4.4 10.4
(58.5 4.3 10.2)
4k 4-0CH3C6H. 2-CI 100 62 C2oH13N302S2CI 56.5 3.1 9.8
(56.3 3.1 9.9)




Table I-Physical data of Compounds 2-4-Contd
Compd R Rl m.p.
No °C
4m 4-0CH3C6H4 4-0CH3 125
4n C6HsCH2 H 105
40 C6HsCH2 2-CI 80
4p C6HsCH2 4-Cl 85
4q C6HsCH2 4-F 98
4r C6HsCH2 4-0CH3 95
4s C6HsCH2 3-N03 60
4t C6HsCH2 3,4-(OCH3h 78
4u C6HsCH2 4-N(CH3h 168
Yield Mol. Found (Calc) %
(%) formula C H N
47 C21Hl6N303S2 59.8 3.8 9.9
(59.7 3.8 10.0)
53 C21Hl4N30S2 63.9 3.8 11.3
(63.8 3.7 11.2)
44 C20H13N30S2CI 58.6 3.2 10.3
(58.5 3.2 10.2)
63 C2oHl3N30S2CI 58.6 3.3 10.1
(58.5 3.2 10.2)
61 C2oH13N30S2F 60.8 3.4 10.8
(60.9 3.3 10.7)
67 C21Hl6N302S2 62.1 4.0 10.4
(62.1 3.9 10.3)
95 C20H13N403S2 57.2 3.2 13.4
(57.0 3.1 13.3)
72 C22H1RN303S2 60.7 4.2 9.7
(60.6 4.1 9.6)
74 C22Hl9N40S2 63.1 4.6 13.7
(63.0 4.5 13.4)
Table 11- Insecticidal activity* of compounds 3b, 3j, 31,3p,
4b, 4j, 41, and 4p at 500 ppm










*Mortality (%) is indicated by symbols (-) = 0- 20%, (+) =
21- 40%, (++) =41- 60%, (+++) = 61- 80%,6 = 80% -
Likewise 2p was obtained. Yield 57%, m.p.
135°C; IR (KBr): 1648 (CH=CH-C=O), 1239,
1100 (C-S-C) 1199(C=S); IH NMR (CDCI3): 8:
5.2 (s, 2H, CH2), 7.1-7.6 (m, 1OH, Ar H & CH).
Following identical procedure other compounds
of type 2 were prepared and their physical data are
recorded in Table I.
5-Amino-6-cyano-7 -(4-methoxyphenyl)-3- (2-
methylphenyl)-thiazolo[ 4,5-b ]-2, 3, 4, 7-tetrahy-
dropyridine-2-thione 3h. A mixture of 2 (3.41 g,
0.01 mole), malononitrile (0.66 g, 0.01 mole) and
ammonium acetate (6.16 g, 0.08 mole) was fused
for 2 hr, dioxane (10 mL) was then added and
refluxed for 6 hr. The reaction mixture was cooled
and poured into water. The resulting solid was
filtered, washed with water, dried and crystallised
from aq. ethanol to give 3h, yield 78%, m.p.
l1SoC; IR (KEr): 3447, 3230, 3159 (NH2 & NH),
2360 (C=N); IH NMR (CDCh): 8 2.14 (s, 3H,
CH3), 3.83 (s, 3H,OCH3), 6.86-7.76 (m,1OH, Ar H
& NH2 and 1H, H-7), 10.9 (s, 1H NH); MS: rnIz
406(M+).
Likewise 3p was prepared, m.p. 80°C, yield
70%; IR (KBr): 3476, 3247, 3183 (NH:;. & NH)
2890,2748 (C-H aliphatic), 2325(C=N); IH NMR
(CDCh): 8 5.27 (s, 2H, CH2), 7.1-7.7(m, 11H,
Ar H & NH2 and 1H, H-7) MS: rnIz 41O(M+).
Following identical procedure other compounds
of the type 3 were prepared and their physical data
are recorded in Table I.
6-Cyano-7 -(4-methoxyphenyl)-3- (2-methyl-
phenyl)-2-thioxothiazolo[ 4,5-b ]-2,3,4,5,6,7 -hexa-
hydropyridin-5-one 4h. A mixture of 2 (3.41 g,
0.01 mole), ethyl cyanoacetate (1.13 g, 0.01 mole)
and ammonium acetate (6.16 g, 0.08 mole) was
fused for 2 hr, dioxane (10 mL) was then added
and refluxed for 6 hr. The reaction mixture was
cooled and poured into water. The resulting mass
was filtered, washed with water, dried and
recrystallised from aq ethanol to give 4h, yield
56%, m.p. 118°C; IR (KBr): 3110 (NH),
2357(C=N), 1667(CONH); IH NMR (CDCh): 8
2.14 (s, 3H, OCH3), 6.5-7.5(m,8H, Ar Hand 2H,
H-6&H-7), 11.6(s, IH,NH):MS:rnIz406(M+).
Likewise 4p (85°C, 63%) was obtained. IR
(KBr): 3081 (NH), 2325(C=N); 1660(CONH),
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1305, 1165(C-N-C); IH NMR (CDCh): o5.15(d,
2H, CH2, J = 6.5Hz) 6~8-7.7(m,9H, Ar H and 2H,
H-6 & H-7), Il.4(s, lH, NH); MS: mJz 4l0M+).
Following identical procedure other compounds
of the type 4 were prepared and their physical data
are recorded in Table I.
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